Developmental alteration in adrenergic regulation of hepatic glycogen phosphorylase.
The effects of development upon adrenergic regulation of glycogenolysis were characterized using isolated hepatocytes from 3 different age groups of male rats (6 week-old, 8 week-old and 30 week-old). The phosphorylase a response in isolated hepatocytes to alpha-adrenergic stimulation decreased moderately with advancing age; whereas, that to beta-adrenergic stimulation declined more rapidly and almost disappeared at the age of 30 weeks. This developmental alteration in relative contribution of alpha- and beta-adrenergic regulation of phosphorylase was further confirmed by the experiments with specific antagonists. Also, the dramatic decrease of beta-adrenergic response on glycogen phosphorylase activity was found to be closely associated with a similar change of cAMP generation. In addition, the glucagon effect on cAMP production was found to be declined with advancing animal age. These results demonstrate that the glycogenolytic response of isolated rat hepatocytes to catecholamines can be mediated by different pathways according to the age of the animal; thus, juvenile male rats exhibit both the alpha- and beta-adrenergic mechanism for activation of phosphorylase and the maturation is associated with a modest decline of alpha receptor-mediated effect and a dramatic attenuation of a beta-adrenergic/cAMP response.